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of 1865. All factories and mills i n  the western part of the cit: 
were compelled to suspeud work. Fa rm Ibroperty sufferec 
great damage; hay, c;tttle, aud fences were carried away an( 
growiiigcrops washed out or buried i n  the sediment left by tlic 
water. I t  is estimated that the loss to planters occupying tlic 
bottom lands between liere a n d  ?Jew Savwnnnh wi l l  cxcecc 
$50,000. 

Ch;trlestou, Soutli Carolina: oil tlie 20th and 21st destruotivc 
freshets occurred in all the streams in  tlie northern ;uid north 
eastern parts of the state. The Pedee River was very high 
overflowing and completely destroying crops i n  the low1;intls 
Comsiderable damage was also tloue to railroatls iind crops i r  
the northern and western parts of the state. 

Abingdon, Washiugtou county, Virginia : it very heavy fa1 
of ribin, which is described as a (‘ w:iter-qmut,” occurred here 01 
the 27th. Farm property was injured and oiie person drowned 

HIGH TIDES. 
Cape Henry, Virginia, 1st. 
Bmithville. North Carolina, 29tl1, 30th. 
Cedar Keys, Florida, 6th. 

Albany, New York, 27th : as a rcwlt of ebb tide i n  the river 
the water was quite low and a uumberof vessels were grounded 

Low tides were also reported from- 
Indianola, Texas, Zst, 2d, 3d, Gth, 16tli, 20th, 2it11, 28th. 

LOW TIDES. 

VERIFICATIONS. 
INDICATIOKS. 

The detailed comparison of the tri-daily ind~oations for M a y  
1886, with the telegraphic reports for the succeeding thirty.twa 
hours, shows the general average percentage of verifica. 
tions to be 75.85 per cent. The percentages for tlie foul 
elements are : Weather, 78.21 ; wind, 76.56 ; temperatiire, 72.27 ; 
barometer, 75.53 per cent. The percentages for the several 
states are : Maine, 72.51 ; New Hampshire, 74.57 ; Vermont, 
73.97 ; Mltss;dlusetts, 74.74; ltliotle Island, 70.43; Connecti- 
cut, 69.66; New York, 74.G.5; Pennsylvania, 72.05; New Jersey, 
77.81 ; Delaware, 77.36; Maryland, 76.84; Virginia, 78.08; 
North Carolina, 79.64; Soutli Carolina, 85.09 ; Georgia, 85.23 ; 
Florida 80.98 ; Alabama, 84.73 ; Mississippi, 84.50; Louisiitn:~. 
86.78; kexas, 84.42; Tennessee, 74.10; Kentuck,y, 77.G9; Oliio, 
74.00; West Virginia, 69-02; Indiana, 77.32 ; Illiuois, 74.82; 
Michigan, 73.30; Wisconsin, 70.14; Miunesota, 67.03; Iowa 
69.62; Nebraska, 65.16; Kausas, G8.62; Missouri, 74.01 ; Ar 
kansw, 79.48; Colorado, 84.44; East Dakota, 65.15. Tliere 
were twenty-one omissions to predict, out of 9,764, or 0.22 per 
cent. Of the 9,743 predictions that have been made, tjeveri 
hundred and fifty-six, or 7.76 per cent., are considered to have 
entirely failed; five hundred aiid forty-eight, or 5.62 per cent., 
were one-fourth verified; 1,730, or 17.76 per cent., were one-hall 
veiided; 1,283, or 13.1 7 per cent., were three-fourths verified; 
5,426, or 55.69 per cent., were fully verified, so far as cau be 
ascertained from the tri-dai ly reports. 

CAUTIONARY SlGNALS. 
During May, 1886, there were fifty-two signals of variotls 

kinds displayed, of wliicli uiimber, twenty-four, or 46.15 per 
cent., were fully justified both as to the direction and veloci- 
ties of the winds. Of the signals above meutionecl twelve 
were ordered for northwesterly winds; of these, eight, or 66.67 
per cent. were justified both as to direct io~~ and velocity, aud 
nine, or 75.0 per Cent., were justified as to velocity only. Seven 
signals were ordered for southwesterly winds, aud two, or 28.57 
per cent., were juRtified. Nine signals were ordered for 11ort11- 
easterly winds, and eight, or 88.88 per cent., were jwtified. 
Of fifteen cautionary siguals ordered, without specifying the 
direction, none were justified. Nine “ on-nhore 77 Bigrials were 
ordered a t  lake stations, aud six, or 66.67 per cent.,  were jns- 
tided. 

In fifty-four cases winds occurred which would have justified 
the display of signals. 

. .  

COLD-WAVE SIGKRLS. 
KO cold-w:~vc signals were ordered during May.  

Prof. 1’. 11. Mell, jr. ,  director of‘ tlie “Alabama Wea,tlier 
ItAILWAY WEATRER SIGNALS. 

Service,” iii the report for May, 1886, states : 
7‘1ie verificatioiis of prctiictioiis for the whole men was 94 per cciif. for 

teiii )ertitiirc, uiid !JO per cent. for wcatlier. 
1 iic following corporutioiis coinprise this system : South niid North ; &font- 

goniery nrid Mobile ; Mobile and Girnrd ; Georgin l’ucific ; J h t  Teiinessec, 
Virginia nnd Georgia system in Alnluniu ; hleinphis and Charleston ; Coluni- 
his We‘sterri ; Atlanta niid West I’oiiit of Georpu ; Northeastcrn of Georgin ; 
Wextcrn arid Atlaiitic; &st ‘I’erincssee, Vir ‘riin aiid Geor in system in 
Georgin ; roilier) i t i d  l?iif‘iulu ; PenHncoE a id  Selinu ; %ensncoln niid 
Athntic ; :%ke cities of Milledgcville, Georgia, mid Tnllndrga, Alnbninn. 

, I  

Prof. Window Upton, director of the “ New EliglaJid Mete- 
oro1ogic;tl Society,” in the report for May, 1 8 H G ,  sta.tes: 

r >  1 Iic verificntion of‘ weather sigriulsnt New Hnven wm 71 per cent. for tcnipern- 
ture, 83.!( for wcntlicr ; ut eighteen other stntions reportiiig to the Secretnry, 
88.5 for ternpernture, 79.5 for weutlier. 1,ocnl predictions made ut Blue Hill 
gnve 88 per eeiit. for rains, 81 for wcnther. 

J. D. Plunkett, M. D., presitleut of tlie ‘‘ Tennessee State 
Board of Eetilt11,~~ in the report for May, 1886, makes the per- 
rentxge of verifications for temperature in the state 89.5, and 
weather, 84.4. 

ATICIOSI’J-I 15RIC ELECTltICITY. 
AURORAS. 

The bri1li;tnt auroral display of the 8-9th was extensively 
.)bscr\-ed, it Itaving been reported from stations on the north 
Paci tic coilst,, i n  the iiortlieru pl:iteuu, nort,liern slope, and from 
wrious Rtiltiolls i n  thiit ])art of the coontry from 1000 W. ea,st.- 
sard to the Atlantic OCAHU, and lying uortli of tlic thirty-eighth 
IitPd11el. This aurora was observed LS far soutli as Statesville, 
Yorth Carolina,, and by a vessel on the Atlantic i n  N. 40O 24/, 
W. 60° 40’. 

Displays wcre reported tluriug tlie umitli as follows : 
Mackinaw City, Micliignri : R I I  :buroral arch of 1 5 O  altitude 

tncl SOo a.zimnth, with an occasional streamer, \vas observed 
luriiig tlie night of the 1st; :hnd 2rl. A faint a.urora1 light 
,f 15O :dtitude and 45O azimutli, was also seen or1 the 20t11, 
xginning :it 10.30 1). rn. a.nd continiiing uutil after midnight. 

Tatoosh Island , Washington Territory : ou the 3tl ; ~ n  aurora 
w a s  obser\wl a t  8 p. ni., consist,ing of‘ a diffuse wliite light 
3xtending fronl 3 O  ea.9t of, to 2 4 O  west of north. 

Y ankton, Dakota : an aurora was visible from 10.00 t,o 11.50 
?. m. of the Sth, cousiating o f  an arch of whi te  light with 
itreanierts reaching, at times, within 30° of the zenith. ‘ 

Valentine, Nebraska : iiu auroral arch was visible from 0.30 
!I. in. of the 8th until :tfter midnight of tho 9th. The centre 
~f the aurora was about 15O east of’ north and extended over 
%Oo of azimuth. At  10.20 p. m. streamers extending almost to 
;Iio zenith were observed; a t  times they extended several 
.legrees below tlie a,rch. The maximum brilliancy occurred a t  
10.30 p. m. 

Sa.int Vincent, Miuuesota: on the  8th st 9.50 p. m., a re- 
narkably brilliant auroral display began. Whgn first observed 
t consisted of a single streamer having a width varying from 

Lo to So, which spanned the sky from east to west, a,t the same 
h e  having a preceptible niovemerit towsrd the west. At  10 
1. In. the aurora ha.d changed iu shape, and appeared a s  a 
wrfect corona; later it appeared as :t diffuse, whitish light in 
h e  west, while in the east it  presented a deep orange t i u t  and 
lad a very active untlulat.ory motion, constantly changing in 
o m .  At  10.20 1). m. a beautiful and well defined “auroral 
:urtain ’’ \vas formed in the east, which appeared as though. 
lung in IoopR or folds, owing to the peculiar arrangement of 
he beams; this formation lasted about five minutes. A t  11.40 
1. m. it appe;i.rctl in the form of numerous broad streams of 
vhite light nioving rapidly toward the zenith. A t  12.40 a. m. 
~f the 9th, a dark bank was observed on the Iiortliern liorieou 
incl the light above it was more brilliant, while in the eaqt tlic 
wora  had almost disappeared. The pl~euomenou coutiuued 
iutil 2.10 a.  m. The Signal Service observer at  this st.ation 
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FePorts, tliiit. during the (1isl)lay telegmpli wires worketl badly I brigliter and a;i,ssunietl tlie form of ;LII arch, the lower edge of 

%h t report.. The highest point of tAe seg- 

Pale straw color WRS observed in the northern sky, extending ian. At 3 a. 111. tlie arc11 liad become almost, iiiiperceptible; 
from northeast, to north-iiortliwest, imtl rising to an altitutle of! the ;aurora became faiuter, with ;in occ;isioiinl tliffuse streamer 
tl1il.t.y degrees a t  tile centre. The light rema.iiiei1 almont sta- I shooting upward to au altitude of thirty degrees; this COU- 
tiouary, 110 changes being observed until 11.45 1). In. mlien it i tinued uritil 4 a. m. wlieu the aurorii liad gradually disap- 
grew brighter, mid Hiaslies, r~~cinbl i i ig  distant lightning, moved ' peared. 
from the eiistcrii to west.crn ext.remit,y i i i  ra.pitl succession. i Cii,pt. W. Itua, of the s. S. '' B;~SB~IIIO," IiiiLkeS the following 

Rochester. New ~ o r k  : Stii, sliortiy iifter sunset ,rrrccniuii , report relative to an auroral display observed on tile uiglit of 
the 8-Dth, in N. 40O 241, TV. GOo 40' : "Tho northern lights 

- 
. . . .  . . . . . . . . . . .  .............. ~ -- -- ... 

a!ld much difficulty was experienced in transmitting tlie mid- which w;~s well tlefined, arid const;i.iitIy rose and fell ; the 

inout was apparently four degrees west of tlic nmgnetic ruerid- 
npper edge was very indistinct. 

Keokuk, Iowa: a t  8.30 1'. in. of the Sth, an iuiroral liglit 

rays of liglit roserubling tile tails of"coniets wore ob.iervet1 
reaching from the eastern horizon to several degrees beyond tlic 
zenith. About 9.00 1). m. a perfect corona formatioil \ V i i s  see1 
filling tile nortiiern lieavens, witli streiimers coiivcrging itt tlic 
zenith. At  11.00 1). in., fringes of' light oxtendod east anr 
West nearly covered the wliolc southwest sky, the aiiror: 
Wirering siniuItaueousIy wit11 ritpi(1 pulsations which werc 
clearly seen clirwtly overheid. A t  11.15 1). in. two archo! 
Were seen, one beiug :i brilliant blue, the other a dull oritngt 
color. The tlisplq- ceased e;trly on the following moniing. 

BuEialo, New York, 8th : a beautiful aurora miis observed 
8.30 to 11.45 1). ni., cousisting of an :arch of pale yolloa 

k h t ,  from mhicli luminous beams shot upward with ;t treinulou? 
motion, reaching the zeiiitli and occa~ionidly tritvdli~ig along 
the arch like large wawy.  The centre of tlie arch iippeared t c  
be about 1 5 O  above tlic horizon ; the display mas most brillianl 
about 9.30 p. m. 

Philatlclpliia, Pennsylvani;t : an aurora \viis obserred froin 
11 p. in. until 3.30 a. i n .  O I L  tlie night of the 8-9tIi. It flrsl 
appeared :LS :L tliKuse white light; freqnent sleiider beanis arosc 
from the nortliern horizon to :i hciglit of 3 3 O ;  a t  1.30 a. in. t h e  
aUror:t took tile form of ai1 arcli, with the lower edge sh;irpIj 
definerl; altiturle of iircii about LOO itIi(1 ;iziniutli between IYO' 
alld 2100. Lnriiinous beiims shot upward from the arch and 
moved towitrd the east. 

Syracuse, New York : ou tlie night of tho 8-9th it brill iiint 
auroral tlispliiy w.as observed. It first al)peared its ;L C I O I I ~ ,  
from which mould burst luminous piitclien like sniolry flamos, 
or illuminated fog. A dark segrnent rose about 40O iIbOVc the 
llorthern horizon from which many streamers wore seen to rise 
and extond begond the zenith. 

Itliaca, New York: an aurora was observed froni 8.30 p. in. 
to 1 a. in. oil the night of the 8-9th. I t  first appeared i n  tlie 
form of a bright arch of white light about 20° above tlio Iiori- 
ZOU, with streamers extending a t  intervals to tlie zenitli. The 
arch gr:adually descended, ant1 faded away a t  loo above the 
horizon, TIM tiisp1;y was fitint at 10 p. m., but :It 11 1). in. it 
'Wived and coutinued quite brilliant until 1 a. ni. 

Qrampian Hills, Clearfield coiiiity, Pcnnsyl vania, 8th : an 
auroral display :y)penred at 8.25 p. m., increasing in hilliiiriCy 
until 0.30 1). IU.,  wheu it  had roached its maximuni. A dark 
@gmont or arch, 25O high, extended from northeast to north- 
West. Bright streamers shot up lroni tlie bow of the arch 
and ascended nearly to the zeiiith j these streamers appeared 
at all points of tile arch and continued until 10.30, when 
a!] seemed to blend into a general light. The phenomonon 
dlsappeare(1 at 11 1). m. 

Wythevib, Wytiie county, Virginia: at 11 1). 111. of the 
8th, an aurora mas distinctly seen extending from the east to 
the west. 

Piwkersburg, West Virginin, 8th : an aurora, extending from 
Qprtheast to southwest, mas observed at 9.30 1). m., a i d  con- 
tlU~~ed uiitil 3 it. m. of tho 9th. 

Ojwego, New York : a brilliant aurora began at 9.20 1). 111. 
of the 8th. AU arc11 forme(1 Zbt 10 1). in., extoncling froni 2o0 
west to 30° east of north, arid having : in iiltitude of 2 5 O .  
beameru  of stmiw-colored light passed ritpidiy from tlie Iiori- 
2011 to tlie zenitli. The display reached its greatest brilliancy 
at 10 p. m., and disappeared early on tlie 9th. 

Washington, City: iit 9.40 1). in. of tlie 8th .a faint at1rorit 
tau obserretl. After 12.30 ;I. in. of tlie 9th it became much 

hitd beeii showing for two Iiours, wlien they increased to au 
immense size, sliiuing up and darting about in cloven-tongue 
shape. 1minedi:ately over the mast heads was otio solid arch 
of light stretching from the easteru to the western horizon. 
The tongues joiuing thiN urcli resembled half a wlieol. Thero 
;ilso appeared to be minor branclies sliooting up from tlie arch. 
The whole of this display showed a brillinlit light and was an 
imposing spectacle." 

Wallii Wallik, Wasliington Territory : on the 9th a t  2 a. xu. 
:I bright RUrOriL \viis observed situated between 1G5.O and 190° 
azimuth. When first seen it appeared as a shoot of pale greeu 
light resting upon tile horizon ant1 exteiidiug to iiii altitude of' 
So, witli streainers mliicli were coustiiiitly in motion. 

Atlantic City, New Jersey: from 3.00 to 3.30 a. m. of the 
9th, an xurorit was observed, exteiidiug from north-nortliwest 
to nortlie.tst, having an altitutlo of fifteen dcgrecs, with several 
large streitmers reaching nearly to tlie zenith. 

Albany, New York : shortly after inidnight on the iuorning 
of the 9th :in aurora w;bs ol).iervecl. I t  consisted of :m arch 
1i;Lving itn iuiinutli of 150° to 1903 :tiid 1 5 O  :altitude. The au- 
rora wiw :L pale straw color tinged with greenish light. 

Huron, Dakota : a bid limit aurora, of constantly cliangiiig 
form, WiiS observed from 8.30 1). in. of the 9th until after mid- 
night. At  times :in iarcli would extend from i~ortliwost to east, 
and then change into iniiiimerable waving beams ofliglit, which 
extcndcd to it11 altitude of 45'. 

Sitka, Aliaskit : itbout 1 a. m. of tlie 9th, a kark segment of :I 
circle, with tt b i n t  glow on its outer edge, was noticed iii the 
southwest, covering fully one-third of tlie horizon. Suddenly, 
s t  1.40 a. in., very brilliant flaslies of green tinted light shot 
u p  lrom a point about 15O above the liglit rim of tho dark seg- 
ment, imcl converged in a point near the zenith. This cou- 
tinued until  1.55 a. in., wlieu tho rays instead of disappe;wing 
at the zenitli seemed to discharge themselves iuto ;a peculiarly 
sliaped cloud of light. A t  2 i ~ .  in. tlie beams of light appeared 
to run togetlier aud forin curtains of moving light, with a rapid 
lateral movement froin the e:ast to west. The curtains of light 
gratlually increased in brilliancy rintil they nearly eclipsed tlie 
light of the moon. At  2.10 a. in. the itIIPOrii began to more 
slomly toward the northern horizou, tlie curtaius moving from 
tlie southwest to tho north, and began to fade away, but the 
auroral glow did not disappear until 4.45 a. in. 

faint auroral light 
was observed at 9 p. in. of the 9th. A t  10 1). in. it had as- 
wmed the form of an ikrch above a dark cloud. Tlie aurora 
was very brilliant at 11 1). m. 

Bismarck, Diiltota: an aurora w m  seen from 11.15 to 11.50 
p. m. of the 13th. Flaslies of pale green light extended from 
azimritli 1 8 5 O  to 225O, shooting up to an altitude of 2 5 O .  

Milrquetto, Michigiin: at 10.20 11. m. of tlie 14tl1, broad, 
h in t  beams of auroral light were observed in the nortilerti 
qky, reaching idtnost to the zenith. 

Fort Assinaboine, Moutaua: a faint aurora was observed in 
the uortli about 11.20 p. m. of the 20tl1, coiisistiiig of a pale, 
whitish colored arch about 120 to 1 5 O  altitude and 90° azi- 
muth .  

Saint Paul, Minnosota : a faint aurora WRS obsorved from 
10.30 to 10.50 1). In. of tlie 30th; i t  iippeared as ii faint glow, 
io to Go in width, hanging over a Iiilzy segnierit 20° i n  altitude 
it the centre. 

Gardiner, Kenuebec couuty, Maine : 
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Auroral displays were also observed during the month, a 

1st.-Eastport, Maine j Alpena, Michigan ; Poplar Rirer 

2d and 6tli.-Kent7s Hill, Maine. 
7th.-Windsor, Illinois. 
8th.--Erie and Philadelphia, Peniisylvania ; Fort Totten 

Vermillion, and Webster, Dakota ; Veray and Spiceland, I n  
diana; Fort Madison and Bancroft, Iowa; Fallston, Naryland j 
Genoa, h'ebraska ; Princeton, North Volney, Factoryville, 
Syracuse, and Palmyra, New York j Statesville, North Caro. 
lina; Jacksonborough, North Lewisburg, Garrettsville, and 
Hiram, Ohio; Variety Mills, Virginia. 

9th.-New Haven, Connecticut ; Eastport, Maine; Cleve 
land, Ohio; Erie, Pennsylvania; Webster, Dakota ; Fort 
Madison, Iowa; Allison, Kansas; Cambridge and Heath, 
Massachusetts ; Nashua, New Hampshire ; Le Roy, New York j 
Dale Enterprise, Virginia. 

10th.-Moorhead, Minnesota. 
11th.-Poplar River, Montana. 
12th.-Eastport, Maine. 
13th.--Fort Madison, Iowa; Nanitovoc, Wisconsin. 
17th.-Emtport, Maine; Chicago, Illinois; Fort Totten and 

20th.-Bismarck, Fort Totten, and Webster, Dakota ; Moor- 

21st.-East8port, Mai ne j Moorheail, Minnesota j Webster, 

22d .-Qnakerton-n, Peii nsyl van ia. 
23d and 24th.-Poplar River, Montana. 
25th.-Vevay, Indiana. 
26th.-Eastport, Maine. 
28th .-Moorhead, Minnesota; Charlotte, Vermont. 
Bth.-Poplar River, Montana; Fort Madison, Iowa. 
30th.-Poplar River, Montana. 

follows : 

Montana. 

Webster, Dakota. 

head, Minnesota. 

Dakota. 

CHART OF ELECTROMETER READINGS. 

The first diagram of chart vi shows some of the results of 
simultaneous observations made a t  the Smithsonian Institution 
and a t  the office of the Chief Signal Officer. The distance be- 
tween the two stations is slightly over one mile. The exposure 
a t  the office is that described in the MONTELY WEATHER RE- 
VIEW for April. That a t  the Smithsonian Institution is from 
the north window o f  a tower on the north side of the building, 
the height of the  collector above the ground beiug about fifty 
feet. The diagram shows observations made at; both stations 
during the passage of a thunder-etorm on June 14th. 

The following notes were made at  the Smithsonian Tnstitu- 
tion during the observations: 

Date nnd time. 
- -  

Jiine 14, 1886, 11 n. 
m.-12 in. 

12.35 00 p. m. 
1.02 00 
1.09 00 
1.13 25 
1.16 20 
1.17 40 
1.17 00 

1 
{ 

1.22 20 
1.32 00 
1.27 30 
1.45 00 

i 

2.45 00 

3.06 00 

Rcntnrks. 

Morning very opprcsjive, and during the forenoon 
showery nnd sultry; wind w., lxicking tosw., coming 
in light puffs; cloudy. 

Wind s. hy e. 
Very light rain I,cgnn; ended in  few seconds. 
Diptant thunder; cloudy, and heavy cu.-strnt. clouds 

in west. 

Thunder. 

linin hegnn; ended in few sceonds; began again 1.20 

1)istant thunder. 
ltnin began; wind sw., light; rnin ended 1.3!) 20. 
Wind N., and clenring weather. 
Rain began 1.58 00, eiided 1.59 45; began 2.01 00; 

very heavy cloud overhend. 
Wind ssw., fight; clearing here but dark and threaten- 

ing in northwest; apparently storm is not more than 
ten miles away. 

15, very light; ended 1.22 00. 

Wind calm; storm now overhead. 

__ . . -. . . . . . .. -. . -. . . . . .. --- 

Dnte and time. I Remarks. . 
I 
.. ~ . . - 

3.08 1540 

3.09 10-12 
8.10 08-10 
3.15 30-32 
3.17 :10 
8.23 10-15 
3.2ti 15-18 
3.28 oo-01 
8.33 3&:33, sharp. 
3.42 4s4r ;  J I 

3.05 30-42 1 j 

Thunder, at these times, the last fi wrcs giving times 
when no longer irudible; wind N. gy  r i . ,  light. 

i Rain began 3.43 20; elided 43 50; heavy rain began 
' 3.46 00. 

Wind, io giists, from w; thuntler 3.52 45; rain, IiglItt 
. _ _  :;.so 00 i 

4 . w  24-2ti i 
4.04 45 
4.oti 20 
4.06 %-?!I 
4.08 10-12 
4.09 58 to 4.10 00 
4.11 14-15 
4.15 55 
4.20 

I 

{ 
1 

. . . ._ . - 

In the second d. 

:$.XI. 

k r in  ended 4.13. wind chiinging from it .  to w.; pecu- 
liar cloud appenrance i n  n. rind ne. horizon. 

Wind light, froin w.; f t w  ci.-strat. cloiitls; clear in nw.; 
.storm evidently over. 

gram is exhibited the resiilt of observations 
nade a t  New Have%, the first part showing the observed PO- 
,entia1 of the atmosphere on April 6th during a heavy rain, 
s i t h  high northeast mind, but unnccompanied by the character- 
sties of a thuuder-storm. The second part shows the record 
nade a t  the same station during a thunder-storm on April 24th. 

The last diagram of' the chart exhibits the results of s imd- 
,aneous observations a t  the Smithsonian Institution and at the 
)ffice of the Chief Signal Officer 0x1 J u n e  11th. On that day 
he sky was clear in the morning, the weather was warm, and 
:umulns clouds appeared in the afternoon. It is selected as 
lay on which no special electrical activity took place or was to 
,e expected. It shoms that under such conditions two stations, 
)ne mile apart, arc subjected to influences producing limited 
:ariatioils quite independent of each othor; while the first 
liagram shows that violent disturbances produce fluctuations 
rensibly the same a t  both points. The observations from 
which these curves are drawn are made a t  intervals of five 
ninutes, except during violent fluctuations when they are often 
seduced to two minutcs, and often to one minute. 

The following notes are abstracted from the report of the 
bbservor a t  the Ohio State University, Columbus, Ohio, and 
mntain interesting examples of the appearance of negative 
Iotential some time iu advance of a thunder-storm or rain : 

The potentinl of the air was negntive tliiring the snow storm of April 6 t h  
rnd negative before rnin on April 26th and 29th. The reqt of the month it waS 
wsitive and ranged between 7 nnd 176 volts. 
On d n y  4th the potential w n ~  negative nearly nl1 day, wrying from 10 volts, 

jositive, to 6.7, negntive. Rain fell on the morning of the 5th; negative indi- 
atioris on this date. On Mny loth, I l th ,  12th the potcntinl wns negative nu 
he t h e  from 5 to 40 volb. Thunder storm on t,he night of 10th; rain on 
Ith;  thnnder s t o r m  on nights of 12th nnd 13th. r h c  potentinl H ~ S  negative 
In the 14th, ranging from 5 positive to 30 volts negative; I( thunder storm oC- 
urred dnring the night of the 16th. On Mny 25th the poteiitial WIN ncgntive, 
0 volts, nt 11 a. m.; a thunder storm occurred nt 7 p. m. 
hunder storm pawed to the west of the stntion at  2 p. m., but no rain occurred. 
?or thnt day the readings were: 10 8. m., 69 volts; 12 m., 50  volts; 1.46 p. m.1 

5 v o h ;  2 p. m., -29 volt8; 2.10 p. m.. -12 volts; 2.20 p. m., -23 volts; 
.30 p. XI+, -5 volts; 4 p. in., (j volts. [)wing the rest of the month the potentid 
rns positive. The maximuni was 120 volts positive, and occnrred 011 the 26th. 
'HUNDEB STORMS FOR MAY, 1886 (by Jr. Prof'. H. A. HaZen). 

The total number of storms reported was 2,734. VoluntarY 
lbserrers reported 765, special thunder-storm observers, 1,671 7 

nd Signal Service observers, 398. The following ta\)le shows 
he number of storms on each day by states and (listrich. The 
lays of greatest frequency wau the 12th, 22d, 23d, 24th, and 
4th, and of' least frequency, the lst,  2d, 16th, 17th, arid 19tb. 
:he storma of the 11th and 12th accompanied the destructive 
torms ofthose dates in Kansas and Ohio: 

On May 27th 
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Tliurider-storms by districts, N U ~ ,  1881;. 

%higan.-7tli, 8th, 13th, 23~1, 29th. 

........ 1 w 

P/o~id~.-14tli, 15th. 

y.  ........ 

. . . . . . .  

StlItC. 
- 

Totul.. ............... 

I _ _ _ I _ -  
......................... i ...... i ...... 

I ,  I I 3 I 13 

Illiiiuia ................................. a 1  ...... j 6 :  5 
Iiiilluna ............................. I z I I ...... 0 
Koiitiicky .................................. ' ............. , ..... 
Ohio .................................... 2 ! I I 27 
Tunrluantv ........... ................I I ................. ___-  , I  

Total ......................... I 7 i z I 7 . 3'1 

...... ...... .... ............................ 
Totul ........................ ...... 

Dukutu ............................... I ............ I ...... i ..... 
Iuwu .................... ...............I ............. 
Nebmakit ........................... ! I I I ~ 2 ,  ' 

Totail ......................... ' I 1 . 1 2 1  3 6 

Arkuiisit~ ........................... i ..... .................... 
Iiidiaii Trrriturv ................. I I 

,;I...... I 5 '  4 2 '  ............ 
2 '  1 2 5  30 1 3 .  I 

4 ' 1  3 4 ...... 3 ...... 

a ........................ 3 ........... ..... ....... ...... ............ T.. 
~ u i i m r i  ............ ................... ...... 
Minwiiri ...... I 8 

....... - - .- _ ,  - ___ - .- , - - - - - - TiBtnl.. ____ --- - 
Gruiiil lotnl ......... ! 13 I 1 1  ' 31 68 ! 75 YJ 43 39 92 ,113 137 '233 140 ,174 

. . . . .  .- . . . . . . . .  _. ... -. -. .... -. . ........ ' :  . . .  I I  . . . . . . .  . . . . . . . . . . .  . . . .  .- -. --_ - .- -. - -. 

OPTICAL PHENOMENA. Nc~c.  I'ork.-lst, 3d, 4th, 'itli, 8tl1, 9tl1, 14tl1, l'ith, 18th, 2 1 ~ 4  
SOLAR .HALOS. 29tll. 

Arorth Cnrolim.-lOth. solar halos were observed in tlie various states and terri- I I Ohio.-3d, 5th, 7th, 8th, l l t l l ,  12th, 14th, 17t11, 18tl1, 22d, 

Ahbama.-Gtli, lGtli, 28th. 
Arizona.--~ti~, IM, 12t11, 21st, 24th, 29th. 
ByiticrIi CoZumb ia.-lgth. 
OaZi,forniu.-1st, 2d, 5th, citli, loth, l l t l i ,  12t11,2lst, 22d, 23d, 

i 24tl1, 31St. kries during the riioutli, :is follows: 
Oregon.-lst, 2d, 3t1, 15tl1, 1Gtl1, 22d, 25th. 
I'ennsylvania.-2~1, 7th, 14th, 17th, 18th, 23d, 24th. I 

I Rkode I8land.-7tb, 18th, 27th. 
25th to 211th. _ _  

Colorada.-5th, 15th, 18th. 
Connecticut.-lst, Gtli,  7th, 9th, 18t11, 23d. 
Dakota.--lst, lGth, 19tli, 22d. 
Di8trict of CoZ:olzcmb,ia.-lOtii, 12t11, 20th. 
Plorida.-4tli, Tth, 15th, l'ith, 18tl1, 23d to 2Gth, 28th. 
Qeorgiu.-17th. 
Idalto.-3d, 5th, loth, 1 4 1 1 ,  28th. 
Illinoi8.-2d, Gth, 8th, I l t h ,  13tl1, 14t,li, 16th, l'ith, 21St, 234  

~ndiana.-3il, 4th, 8th, 17th, 24tl1, 25th, 2Gt11, 30th. 
Iowa.-2d, 4th, loth, lltli, lGth, 17tl1, 25th, 27t,h, 29th,30tll, 

30th. 

31st. 

So2itIL Carolina.-4tli. ' 

Tennessee.-3d, 5th, 12th, 13th, 14th, 17th, lStli, 29th. 
Texucl.-l2tli, 17t.h. 

vir,qi?tiu.-5th, (itli, 11th to 14th, 17th, 18th, 24th, 30th. 
Waslhgton 2'erritory.-2d, Gth, 15t11, 18th, 19th, 2Gth, 30th, 

~'C)*9,tO?tZ.--'lth, 24th. 

WitSCo?t8i?t.-4th, l l t h ,  12th, lGth, 17th. 
IVYO?)ti?UJ.-M, 7th, loth, 12th, 13th, lSth, 24th, 28th. 

LUNAR HALOS. 
Luuar linlos were observed in the various states and terri- 

Alabama.-lGth, 17th. 

CuZifornia.-ll th, 13th, 14th, 18tli, 21st, 22d. 

,orics, a~ follows : 

Arizo?ta.-9th, loth, 12th. 
ATkUWn8.-12th, 13th. 

Colorado .-12th. 


